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AB Liquid-crystal compds . useful as the liquid-crystal material for low-voltage 
driven TFT-type liquid-crystal display devices exhibited a high voltage 
retention and a remarkably high Ae value. The compds. are 
elec. and chemical stable and excellent in compatibility with existing 
liquid-crystal compds. The above compds. are particular dioxane derivs . of 
general formula I (A = II, III, IV; R = Cl-20 alkyl, H; nl, n2 = 0-2; (nl 
+ n2)<2; Ql,2 = H, F, Cl ; AO, Al = 1 , 4 -cyclohexylene , etc.; Y, Zl, 
Z2 = disclosed in claims) and the above compns . contain at least one of 
the derivs. 

ST liq crystal display compn element; dioxane deriv liq crystal display compn 
IT Liquid crystal displays 

(liquid crystal composition containing dioxane derivs. for liquid crystal 

element) 

IT Liquid crystals 

RL: DEV (Device component use); FMU (Formation, unclassified); FORM 
(Formation, nonpreparative) ; USES (Uses) 

(liquid crystal composition containing dioxane derivs. for liquid crystal 

element) 
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RL: DEV (Device component use); FMU (Formation, unclassified); FORM 
(Formation, nonpreparative) ; USES (Uses) 

(liquid crystal composition containing dioxane derivs . for liquid crystal 

element) 
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RL: DEV (Device component use) ; FMU (Formation, unclassified) ; SPN 
(Synthetic preparation) ; FORM (Formation, nonpreparative) ; PREP 
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IT 64-18-6, Formic acid, reactions 455-19-6, 4 -Trif luoromethylbenzaldehyde 
2 612-2 8-4 4746-97-8, 1 , 4 -Dioxaspiro [4.5] decan-8-one 62 97-22-9, Methyl 
4-oxocyclohexanecarboxylate 25462-23-1, 2-Pentyl-l, 3 -propanediol 
32085-88-4, 3 , 5 -Dif luorobenz aldehyde 60811-18-9, 3-Fluoro-4- 
chlorobromobenzene 69891-92-5 99627-05-1, 3,4, 5 -Trif luorophenol 
10552 9-58-6, 3 -Fluoro-4 - trif luoromethoxybromobenzene 13852 6-69-9, 
3,4, 5 -Trif luorobromobenzene 
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CN Cyclohexanecarboxylic acid, 4-ethyl-, 3 , 4 -dif luorophenyl ester, trans- 
(9CI) (CA INDEX NAME) 



Relative stereochemistry. 




RN 94737-80-1 CAPLUS 

CN Cyclohexanecarboxylic acid, 4 -propyl-, 3 , 4 -dif luorophenyl ester, trans - 
(9CI) (CA INDEX NAME) 

Relative stereochemistry. 
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CN Cyclohexanecarboxylic acid, 4-pentyl-, 3 , 4 -dif luorophenyl ester, trans - 
(9CI) (CA INDEX NAME) 



Relative stereochemistry. 
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CN Cyclohexanecarboxylic acid, 4-pentyl-, 3 , 4 , 5-trif luorophenyl ester, trans- 
(9CI) (CA INDEX NAME) 

Relative stereochemistry. 
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IT 207462-53-1P 

RL: DEV (Device component use); FMU (Formation, unclassified); SPN 
(Synthetic preparation) ; FORM (Formation, nonpreparative) ; PREP 
(Preparation); USES (Uses) 
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element) 

RN 207462-53-1 CAPLUS 

CN 1, 3-Dioxane, 5-propyl-2- [trans-4- (3,4, 5-trif luorophenyl) cyclohexyl] - , 



trans- (9CI) (CA INDEX NAME) 
Relative stereochemistry. 
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AB The present invention is to provide a liquid crystal composition which has 



particularly a high upper limit temperature of a nematic phase, a low lower 
limit temperature of the nematic phase and a small birefringence while 
satisfying general characteristics required to the liquid crystal composition 

for 

an AM-LCD. Liquid crystal compns . are disclosed which comprising a 
component (1) comprising at least one compound selected from the group of 
compds. represented by I or II (Rl,2 = alkyl, alkoxy, CI -10 alkoxymethyl 
or C2-10 alkenyl) , a component (2) comprising at least one compound selected 
from the group of compds. such as III (Zl = single bond or -CH2CH2-; XI = 
F, CI, OCHF2 or OCF3 ; Yl-2 = H or F) and a component (3) comprising at 
least one compound selected from the group of compds. such as IV (R3 = 
alkyl, alkoxy, Cl-10 alkoxymethyl , C2-10 alkenyl; Rl = alkyl, alkoxy, 
Cl-10 alkoxymethyl or C2-10 alkenyl; Z2 = single bond, -CH2CH2 - or 
-CH=CH-) . 

ST nematic liq crystal compn cyclohexyl phenyl deriv; active matrix liq 

crystal display device 
IT Liquid crystal displays 

Liquid crystals 

(Liquid crystal composition and liquid crystal display device) 
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-02 


-o 


352566 


-03 


-1 


352566 


-04 


-2 


352566-05-3 




352566-06-4 











RL: DEV (Device component use) ; USES (Uses) 

(Liquid crystal composition and liquid crystal display device) 
IT 94737-80-1 207462-53-1 207463-16-9 
352566-05-3 

RL: DEV (Device component use) ; USES (Uses) 

(Liquid crystal composition and liquid crystal display device) 
RN 94737-80-1 CAPLUS 

CN Cyclohexanecarboxylic acid, 4 -propyl-, 3 , 4 -dif luorophenyl ester, trans - 
(9CI) (CA INDEX NAME) 



Relative stereochemistry. 




CN 1, 3-Dioxane, 5 -propyl -2- [trans -4- (3,4 , 5 -trif luorophenyl) cyclohexyl] -, 
trans- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 




F 



F 



RN 207463-16-9 CAPLUS 

CN Cyclohexanecarboxylic acid, 4-pentyl-, 3 , 4 , 5 -trif luorophenyl ester, trans- 
(9CI) (CA INDEX NAME) 

Relative stereochemistry. 



F 




RN 352566-05-3 CAPLUS 

CN Cyclohexanecarboxylic acid, 4 - [2 - (trans -4 -propylcyclohexyl) ethyl] - , 
3,4, 5 -trif luorophenyl ester, trans- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 

F 



F 
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Liquid crystal compositions with reduced refractive index anisotropy and 
their displays with wide range of operation temperature 
Kubo, Yasuhiro; Terashima, Kenji 

Chisso Corp., Japan; Chisso Petrochemical Corporation 
Jpn. Kokai Tokkyo Koho, 24 pp. 
CODEN: JKXXAF 
Patent 
Japanese 
ICM C09K019-42 
ICS C09K019-30; C09K019-34; 
74-13 (Radiation Chemistry, 
Reprographic Processes) 
Section cross-reference (s) : 
. CNT 1 

PATENT NO. KIND DATE 



G02F001-13 

Photochemistry, and Photographic and Other 



75 



APPLICATION NO. 



DATE 



PI 



JP 2002155280 A2 20020528 

US 2002119261 Al 20020829 

US 6641872 B2 20031104 

PRAI JP 2000-353261 A 20001120 



JP 2000-353261 
US 2001-985812 



20001120 
20011106 



OS MARPAT 136:409119 

AB The compns . comprise (A) R1AZ1AZ2BR2 and (B) >1 compds . selected 

from R3AZ3D, R3ACF20D , R4AZ4AZ5D, R4AZ5AC02D, R4AZ5BZ3D, R4BZ5AZ3D, 
R4AZ4ACF20D (A = p-C6H10; B = 1 , 3 -dioxane-2 , 5 -diyl ; D = 
3-Yl-4-Xl-5-Y2-phenyl; Rl-4 = Cl-10-alkyl, alkoxy, alkoxymethyl , 
C2-10-alkenyl; Zl, Z2, Z5 = single bond, C2H4 ; Z3 = single bond, C2H4 , 
C02; Z4 = single bond, C2H4, CH:CH; XI = F, CI, CF3 , OCF2H, OCF3 ; Yl, Y2 = 
H, F) . 

ST liq crystal cyclohexylene dioxanediyl reflection LCD; active matrix 

reflection liq crystal display 
IT Liquid crystals 

(liquid crystal compns. with reduced refractive index anisotropy for 
active -matrix reflection LCD with wide range of operation temperature) 
IT Liquid crystal displays 

(reflection; liquid crystal compns. with reduced refractive index 
anisotropy for active-matrix reflection LCD with wide range of 
operation temperature) 
IT 67589-39-3D, mixture containing 79912-83-7D, mixture containing 
79912 -85 -9D, mixture 

containing 80944-44-1D, mixture containing 81701-13-5D, mixture containing 
82832-27-7D, mixture containing 82832-57-3D, mixture containing 
84540-32- 9D, mixture 

containing 84656-75 -7D, mixture containing 86778-48-5D, mixture containing 
88416-69-7D, mixture containing 88416-70-OD, mixture containing 
88416-73-3D, mixture 

containing 88878-50-6D, mixture containing 96624-52-1D, mixture containing 
110881-30-6D, mixture containing 118164-50-4D, mixture containing 
118164-51-5D, 

mixture containing 
containing 

131819-24-4D, mixture containing 
132123-45-6D, 

mixture containing 137529-56 -7D, mixture containing 
containing 

137810-19-6D, mixture containing 
139420-31-8D, 

mixture containing 142223 -50 -5D, mixture containing 
containing 

148462-51-5D, mixture containing 
175859-25-3D, 

mixture containing 178689-87 -7D, mixture containing 
containing 



131790-57-3D, mixture containing 131819-23 -3D, mixture 
131819-25-5D, mixture containing 

137784-79-3D, mixture 
139136-72 -4D, mixture containing 

144583-01- 7D, mixture 
148462 -52 -6D, mixture containing 

181 94 3-56- 6D, mixture 



181943-57-7D, mixture containing 181943-58-8D, mixture containing 
192221-89-9D, 

mixture containing 192221-94 -6D, mixture containing 197247-35-1D, mixture 
containing 

207463-16-9D, mixture containing 208338-50-5D, mixture containing 
208338-51-6D, mixture containing 208338-52 -7D, mixture containing 
208338-57-2D, 

mixture containing 208338 -60 -7D, mixture containing 208338-88-9D, mixture 
containing 

208531-64-0D, mixture containing 20853 1-73 -ID, mixture containing 
208531-75-3D, 

mixture containing 213591-60-7D, mixture containing 213591-64 -ID, mixture 
containing 268550-43-2D, mixture containing 346710-91-6D, mixture containing 
352566-00-8D, mixture containing 43 1065-49-5D, mixture containing 
431065-50-8D, 

mixture containing 431065-51-9D, mixture containing 431065-52-0D, mixture 
containing 

431065-53-1D, mixture containing 431065-54 -2D, mixture containing 
431065-55-3D, 

mixture containing 431065-56-4D, mixture containing 431065-57-5D, mixture 
containing 

431065-58-6D, mixture containing 431065-59-7D, mixture containing 
431065-60-OD, 

mixture containing 431065-61- ID, mixture containing 431065-62 -2D, mixture 
containing 

431065-63-3D, mixture containing 431065-64 -4D, mixture containing 
431065-65-5D, 

mixture containing 431065-66-6D, mixture containing 431065-67-7D, mixture 
containing 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(liquid crystal compns . with reduced refractive index anisotropy for 
active-matrix reflection LCD with wide range of operation temperature) 
207463-16-9D, mixture containing 213591-60-7D, mixture containing 
268550-43 -2D, mixture containing 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(liquid crystal compns. with reduced refractive index anisotropy for 
active-matrix reflection LCD with wide range of operation temperature) 
207463-16-9 CAPLUS 

Cyclohexanecarboxylic acid, 4-pentyl-, 3 , 4 , 5-trif luorophenyl ester, trans- 
(9CI) (CA INDEX NAME) 



IT 



RN 
CN 



Relative stereochemistry. 
F 




Me 



(CH 2 ) 4 



RN 213591-60-7 CAPLUS 

CN 1,3 -Dioxane, 5-pentyl-2- [trans -4 - (3,4, 5-trif luorophenyl) cyclohexyl] - , 
trans- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 




RN 268550-43-2 CAPLUS 

CN 1, 3-Dioxane # 5 -butyl -2- [trans -4- (3,4, 5-trif luorophenyl) cyclohexyl] 
trans- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 
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TI Liquid crystal composition for UV shutter 
IN Yano, Shinichi; Kato, Takashi ; Miyazawa, Kazutoshi 
PA Chisso Corp., Japan; Chisso Petrochemical Corporation 
SO Jpn. Kokai Tokkyo Koho, 31 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC I CM C09K019-42 

ICS C09K019-30; C09K019-34; G02F001-13 
CC 74-13 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross -reference (s) : 73 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



JP 2002-23640 



20020131 



PI JP 2002309255 A2 20021023 

PRAI JP 2001-33382 A 20010209 

OS MAR PAT 137:331157 

AB The invention relates to a liquid crystal composition, suited for use in 
making a 

switchable UV shutter that may be integrated into a printer head, a 
photolithog. apparatus, a fluorescence display, etc., comprising ^ 2 
liquid crystal compds . having 2 .apprx. 4 cyclic groups and optionally an 
optically active compound, wherein the cyclic group contained in the liquid 
crystal compound is para-divalent, 
liq crystal compn UV shutter 
Liquid crystals 
Optical imaging devices 
Shutters 

(liquid crystal composition for UV shutter) 
7465-91-0 22692-80-4 56131-48-7 56131-49-8 59855-05-9 61203-99-4 
67589-39-3 67589-41-7 67589-47-3 67589-52-0 



ST 
IT 



IT 



67589-72-4 
79319-27-0 
81936-32-5 
82832-57-3 
86579-52-4 
86786-89-2 
93743-04-5 
98321-58-5 
107392-35-8 
116090-25-6 
117923-19-0 
120893-64-3 
129738-34-7 
131899-35-9 
133937-72-1 
137529-56-7 
146781-29-5 
153227-50-0 
174350-05-1 
175859-25-3 
183145-19-9 
197012-69-4 
213591-64-1 
473743-35-0 
473774-82-2 



70567-18-9 
79912-85-9 
82406-82-4 
84655-98-1 
86776-50-3 
88038-92-0 
96184-42-8 
100980-86-7 
110881-30-6 
116090-26-7 
117923-21-4 
123560-48-5 
129738-42-7 
132123-39-8 
134412-17-2 
137529-63-6 
146781-31-9 
153227-53-3 
174350-07-3 
175859-28-6 
183388-45-6 
197247-35-1 
261728-96-5 
473743-36-1 



70602-95-8 
79945-42-9 
82406-83-5 
84656-75-7 
86776-51-4 
88416-69-7 
96624-41-8 
101478-47-1 
112026-68-3 
116090-30-3 
117943-37-0 
123787-68-8 
131315-33-8 
132123-43-4 
134412-18-3 
139136-72-4 
148462-51-5 
153429-48-2 
174350-08-4 
178689-87-7 
184161-94-2 
208528-35-2 
264615-90-9 
473743-37-2 



74240-64-5 

80944-44-1 

82492-42-0 

84656-77-9 

86776-52-5 

88878-50-6 

96624-52-1 
102714-95-4 
114291-10-0 
116090-36-9 
118164-50-4 
124728-81-0 
131819-23-3 
132123-45-6 
137529-40-9 
139420-31-8 
148462-52-6 
155041-85-3 
175859-23-1 
181943-57-7 
186320-72-9 
213591-60-7 
268550-24-9 
473743-38-3 



59855-05-9 
67589-53-1 
74240-65-6 
81701-13-5 
82832-27-7 
85312-59-0 
86778-48-5 
92263-41-7 
97398-80-6 

107215-74-7 
116090-24-5 
116090-37-0 
118164-51-5 
124729-02-8 
131819-24-4 
132123-46-7 
137529-41-0 
142400-92-8 
153227-45-3 
173306-39-3 
175859-24-2 
181943-58-8 
196870-32-3 



303186-20-1 



IT 



473774-84-4 
RL: DEV (Device component use); USES (Uses) 

(liquid crystal composition for UV shutter) 
213591-60-7 473743-35-0 

RL: DEV (Device component use) ; USES (Uses) 



(liquid crystal composition for UV shutter) 
RN 213591-60-7 CAPLUS 

CN 1,3-Dioxane, 5-pentyl-2- [trans-4- (3 , 4 , 5-trif luorophenyl) cyclohexyl] 
trans- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 



F 




RN 473743-35-0 CAPLUS 

CN [1, 1 ' -Bicyclohexyl] -4 -carboxylic acid, 4'-heptyl-, 3 , 4 -dif luorophenyl 
ester, [trans (trans) ]- , mixt . with 3 , 4 -dif luorophenyl trans-4' - 
heptylcyclohexanecarboxylate, 3 , 4 -dif luorophenyl [trans (trans) ] -4 ' - 
pentyl [1, 1 ' -bicyclohexyl] -4-carboxylate and 3 , 4 -dif luorophenyl 
trans-4-pentylcyclohexanecarboxylate (9CI) (CA INDEX NAME) 

CM 1 

CRN 97398-76-0 
CMF C26 H3 8 F2 02 

Relative stereochemistry. 




F 



CM 2 

CRN 97398-75-9 
CMF C24 H34 F2 02 



Relative stereochemistry. 




CM 3 

CRN 94737-84-5 

CMF C2 0 H2 8 F2 02 

Relative stereochemistry. 




CM 4 

CRN 94737-82-3 
CMF C18 H24 F2 02 

Relative stereochemistry. 
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GI 



* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 



AB A liquid crystal composition for liquid crystal display comprises as a first 
component, at least one compound selected from a group of compds . 
represented by Formula I (Rl = alkyl; XI = H, F) ; as a second component, 
at least one compound selected from a group of compds. represented by 
Formula II; as a third component, at least one compound selected from a 
group of compds. represented by Formula III (R2 = alkyl, alkenyl; Al = 
1, 4-phenylene in which any hydrogen may be replaced by fluorine; XI = H, 
F) ; as a forth component, at least one compound selected from a group of 
compds. represented by Formula IV ( R2 = alkyl, alkenyl; R3 = alkyl, 
alkoxy, CF3 ; A2 = 1 , 4 -cyclohexylene , 1 , 4 -phenylene ; ) ; and as a fifth 
component, at least one compound selected from a group of compds. 
represented by Formulas V ( R2 = alkyl, alkenyl; R4 = alkyl, alkoxy; A2 = 
1, 4 -cyclohexylene, 1 , 4-phenylene ; Zl =single bone; COO; A2 = 
1, 4 -cyclohexylene, 1 , 4-phenylene ;) and VI (Rl = alkyl; R5 = alkyl, 
alkoxymethyl; Al = 1 , 4 -phenylene in which any hydrogen may be replaced by 
fluorine; A2 = 1 , 4 -cyclohexylene , 1 , 4 -phenylene ; Zl =single bone; COO; XI 
= H, F) . 

ST liq crystal compn display element 
IT Liquid crystal displays 
Liquid crystals 

(liquid crystal composition for liquid crystal display element) 
IT 80944-44-1 80955-71-1 81701-13-5 82832-57-3 82985-79-3 
82985-80-6 83242-83-5 84655-98-1 84656-75-7 84656-77-9 
85312-59-0 88038-92-0 88878-50-6 94737-82-3 96624-43-0 
96624-52-1 97398-80-6 102714-92-1 106349-49-9 110881-30-6 
115978-59-1 118164-50-4 129738-34-7 131790-57-3 131819-23-3 
132123-45-6 133261-31-1 134412-18-3 137489-25-9 139215-80-8 
142400-92-8 153429-48-2 155041-85-3 173837-35-9 181369-18-6 
181943-55-5 183272-43-7 196699-20-4 196699-38-4 207462-53-1 
207463-16-9 213591-60-7 268550-43-2 
352566-00-8 688358-85-2 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(liquid crystal composition for liquid crystal display element) 
IT 94737-82-3 207462-53-1 207463-16-9 
213591-60-7 268550-43-2 688358-85-2 

RL: TEM (Technical or engineered material use); USES (Uses) 



(liquid crystal composition for liquid crystal display element) 
RN 94737-82-3 CAPLUS 

CN Cyclohexanecarboxylic acid, 4-pentyl-, 3 , 4 -dif luorophenyl ester, trans- 
(9CI) (CA INDEX NAME) 

Relative stereochemistry. 




RN 207462-53-1 CAPLUS 

CN 1,3-Dioxane, 5-propyl-2- [trans-4- (3 , 4 , 5 -trif luorophenyl) cyclohexyl] -, 
trans- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 




F 



F 



RN 207463-16-9 CAPLUS 

CN Cyclohexanecarboxylic acid, 4-pentyl-, 3 , 4 , 5-tr if luorophenyl ester, trans- 
(9CI) (CA INDEX NAME) 

Relative stereochemistry. 



F 




RN 213591-60-7 CAPLUS 



CN 1,3-Dioxane, 5-pentyl-2- [trans-4- (3 , 4 , 5-trif luorophenyl) cyclohexyl] -, 
trans- (9CI) (CA INDEX NAME) 



Relative stereochemistry. 





RN 268550-43-2 CAPLUS 

CN 1,3-Dioxane, 5 -butyl -2- [trans-4- (3 , 4 , 5-trif luorophenyl) cyclohexyl] 
trans- (9CI) (CA INDEX NAME) 



Relative stereochemistry. 




RN 688358-85-2 CAPLUS 

CN Cyclohexanecarboxylic acid, 4 - (methoxymethyl) - , 3 , 4 , 5-trif luorophenyl 
ester, trans- (9CI) (CA INDEX NAME) 

Relative stereochemistry. 



F 



